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thus reach the anode and the condition is one for the attain-
ment of saturation. If the force at the* cathode doos not
vanish but is so directed as to draw the: electrons* towards the
anode the condition is equally one for saturation. If II is op-
positely directed, no matter how small it may be, it will stop
the current provided the initial velocities arc Jtw, It apjwars
then that if the initial velocities are y,ero there is an instability
in the current voltage phenomena, the current jumping sud-
denly''from zero to the saturation value in passing through

that voltage for which ' .  vanishes at the cathode.    But this
f&r

is quite a different picture of the phenomena from that given

by the calculations of Child and Langmuir which are based on
the same hypotheses, and we are driven to inquire how It in
that those calculations show as substantial a measure of agree-
ment with the facts as they do,

As a matter of fact the initial velocities are not            We

shall see in Chapter V. that the electrons are emitted with ft
complicated distribution of velocities whoso mean value in
comparable with that which an electron would acquire: in falling
through a difference of potential of o*25 volt. Actually the
vanishing of the potential gradient at the cathode is the <*on-
dition for incipient saturation. When the current in belmv
the saturation value the potential gradient at the: cathode t:i
finite, and so directed as to return the emitted electrons to it,
Since the negative volume density necessitates the* Vt ,v curve?
being uniformly concave upwards, it follows that in the* infra-
saturation region there is a surface over whidt the potential
has a minimum value located in the space between the othoile
and the anode. It is the initial velocity of the; electrons which
carries them, or rather, such of them as have sutrtdentiy hifjtt
initial velocities, through the opposing field in the neighbour-
hood of the cathode The surface of minimum potential is
also the surface at which the potential gradient vunisht?*, mtd
the electrons which get through it pass to the anode uiidtrr an
accelerating field When the currents are u very loiig way
from saturation the surface of minimum potential is close to
the anode, and as the currents increase it moves towards the (1913), and
